Comparison of organ uptake and disappearance half-time of human epidermal growth factor and insulin.
Epidermal growth factor (EGF), which was originally identified in salivary glands and saliva, has been also found in the kidney and urine, suggesting that the kidney may be an alternate source of this peptide. Liver was considered as the major site of the degradation of EGF but the involvement of other organs has been little studied. Therefore, we carried out comparative studies on the organ uptake and the disappearance half-time of EGF and insulin (having similar molecular size) in the same model of anesthetized dog with arterial (from aorta) and venous (from mesenteric, portal, hepatic, renal, femoral and jugular veins) blood sampling from various organs. Basal plasma level of EGF (1.32 +/- 0.33 pmol/l) and insulin (62.1 +/- 13.8 pmol/l) in the aorta was not significantly different from that recorded at various sampling sites. During i.v. infusion of EGF at 41.6 and 166.6 pmol/kg/h, the respective arterial EGF concentrations averaged 103 +/- 21 and 240 +/- 49 pmol/kg/h and the percent reduction in plasma EGF after passage through the head, leg, intestines and liver was about 30-50% and that after passage through the kidney was about 95%. During insulin (6.9 pmol/kg/h) infusion, the arterial hormone level averaged 227 +/- 21 pmol/l and this level was significantly reduced (by 23-42%) after passage through the head, leg, intestine, liver and kidney but no significant difference was found between various venous sampling sites. EGF and insulin appearing in the urine during EGF or insulin infusion accounted for about 40 and 7% of the difference between the entering and leaving renal masses of the peptide. Mean disappearance half time on stopping of EGF and insulin infusion was, respectively, 2.32 +/- 0.58 and 6.88 +/- 1.25 min. We conclude that unlike insulin, which is removed to similar extent by various organs including the kidney and the liver, EGF is taken up mainly by kidney and EGF present in urine originates mainly from renal clearance of peptide.